PCX 



WORLD INTELLECTUAL PK{M>LRT^' OKGAN'IZATJON 
Jjiu:rn'dtion£l Huicau 




INTERNATJONAL APPLICATION PL'BLISHHD UNDER THE PATENT COOPERAnON TREATS' (PCX) 



1 {5L) IiiUTnHtii»n:il I 'h tent ClHSSifiniiion : 




fl]) Inti'rriiitionH] l^nhliiiitinn Nurnhrr: 


WO 99/37476 


H32B 7/02. 27/Of) 


A] 








i4?) inltriwtional I^jhliciitiun ])Htr: 


29 July 1999 (29,07.99} 



(21) Inu-rnntionitl Applicntion Niinilx^r; 

(22) IntcniatinnHl Filing- Dale: 25 JHiiUiin' 1999 (25.0L99) 



(3(1) IViorilv 



It Jijriiuiiv 199> (2(:,OK9> 



(71) Applicuiii: Tin: l*HOCTCR ^- GAMHLJ". COMl^ANY ; 
[US/ US]; One Pioctcr Gamble VUzz. Cincmnf.ii, OH ; 
4.^202 (US). ; 



(72) Invt-ntnr: NISSING. Nicliolas, Jiimcs; A?!)? Wilh^inshui^ 
Road, K.W., Cincirui;ui, OH 45215) (US;. 

(74) A^H-nts: RHLD. T., David cl al.; Tlic I'locict Gamble 
Ccmpiiny. 5299 Sprinp Grove Ave,nuc, CiiicinnEU. Oil 
45217-1(1^7 (I IS). 



PCT'lB99/n0116 I (HI) Desi^Miatt'd St^ilvy: AL. AM. AT. AT(Utilily model), Ali. AZ, 
BA. BB. BG, HK. BY. CA. CH. CN. CU, C2. CZ (IJtiliiy 
riiodfJ). D1-. fUiiliiy model). DK, DK (Utility model;, 
HE. BE (Uiihiv inncieI).'l-:S. PL PI (Ulility inodeJ).'GH. CiD. 
GE, GH, Gm'. Hl.l. ID. IL, IN, IS.'jP, KP. KG. KP. 
K.R. K2, LC. LK. LR. LS. LT, LU. LV, MD, MG, MK, 
MN, M\V. MX, NO. NZ. PL. PT, RO. RU, SD. SP. SG. 
SL SK, SK (Utility model). SL, TJ. ™. Vt(. IT. UA, UG. 
UZ, VN, YU, ZW. ARIPO patent (GH. GM, KE. LS, MW. 
SD, SZ. UG, ZW), EujhMan patent (AM, AZ. BY, KG. KZ. 
MO. KU, TU TM). huiopt'.an palmi (AT. BE. CH, CV. DE. 
DK. ES, PI, PK, GB, GR. IE. IT. PU, MC, NL, PT. SE), 
OAPl patent (BP. BJ, CP, CG, Cl, CM, GA, GN. GW, ML, 
MR. NE, SN, TO. TGI 



I 



I'lihltslu'd 

W'ilh imrr naiunn:! Miarch ycpari. 



(54) Title: MULTIPLE LAYEK WIPE 
(57) Abstract 

A di<;po.«:ablc wiping: ?.nicie is disclosed havinp at ica^t a r.rsl hiyci and a second piasiic film layei, Tltc tust layer has a wet 
r.xic.Msibility crieaiei than lliat of the second layei. Tne tint jayer can be. a dr>' creped web ot c.c.]!ulo.<;ir fibers, and the second layer can 
Ix' an apeniired, ihier, dimtuisional plastic film. St*.ltu:ttul ixniions ot the tiist layei are bonded lo tlif second layer to inhibit wet cxten.sion 
of the first lavei in the plane of the first layer. In oiu- rmbodiment, the wiping; articlr ccunpi isi'.s a third layer which can be a dry creped, 
apeniircd web of ccllulosic fillers having a wet extensibility jireaier than that of the second laytti. Tne sroond pla.*;[ic lilm layer is disposed 
betwrxn the first lavcr and the third layer and inhibits wet extension of both the first and third iayer when wet tech 
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MULTJi*LE layi::r wipe 



FIELD OF I HE INVENTION 

The present invcniion is relaied 10 disposable wiping anicles. and more particularly 
to disposable wiping anicles having two or more layers. 

BACKGROUND OF THE INVENTION 

Disposable wiping articles are well known in the an. Such wiping articles typically 
have a substrate which includes one or more materials or layers. The substrate can be pre- 
moistened with a wetting agent prior to use. or ahematively. can be combined with a liquid 
at the point of use of the anicle. Pre-moistened wiping anicles are also referred to as "wet 
wipes" and "towel cries." 

Desirable features of such wiping anicles include texture, caliper (thickness) and 
btilk (volume per unit weight). A relatively high value of texture is desirable for aiding in 
cleaning of surfaces. Wipe structures that result in increa.sed texture upon wening are 
panicularly beneficial. Such structures may be achieved by utilizing muhiple layers having 
differential wet extensibihty. One such structure is disclosed in U.S. Patent 4,469,735 
issued September 4, 1984 to Trokhan. However, increased texture does not necessarily 
produce increased caliper. Relatively high values of caliper and bulk are desirable for 
providing volume in the anicle for receiving and containing liquids. 

In addition to physical features such as texture, caliper, and bulk, other desirable 
properties of a wiping article include its propensity to cieate foam, its abilitv' to maintain 
directional fluid flow, and its strength. Por example, when used as a facial wipe, certain 
lotions or cleansers may be used with the wipe, and it would be desirable to generate a 
latlier with the wnpe. When used with a hard surface cleaner, for example on kitchen 
countcnops, it would he desirable for the wipe to help produce sudsing of the detergent or 
stirfactant. For entrapment of dirt, grime, and the like, it would be helpful if the wipe had 
the built-in ability to capture dirt, much like a filter. For all wiping tasks, particularly wet 
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wiping, improved wet sueiunh is beneficial. Wei strength is especially imponam for 
scrubbing applications. 

Accordingly, it would be desirable to provide a disposable wiping article that 
exhibits increased texture and bulk upon wetting. 

Additionally, it would be desirable to provide a disposable wiping anicle having a 
propensity to aid in generation of loam. suds, or lather in applications involving cleansers, 
detergents, lotions, and the like. 

Additionally, it would be desirable lo provide a disposable wiping article having a 
propensity to aid in entrapment of dirt, grime, and tJie like, upon wiping. 

Further, it would be desirable to provide a disposable wiping anicle which has 
improved wet .strength in wet wiping applications. 



SUMMARY OF THE INVENTION 

The present invention provides a multiple layer disposable wiping article. The 
wiping anicle includes at least at Ica.si two lavers. or plies. The fir.st layer is extensible in 
a plane of the first layer when wened. The second layer comprises a plastic film which is 
less extensible when wetted than the first layer. Selected portions of the first layer are 
Joined to the second layer to inhibit wet extension of the first layer in the plane of the 
first layer. 

When the first layer is wetled, the second layer constrains extension of the first 
layer in the plane of the first layer. As a resuh, the first layer deforms, such as by 
buckling or puckering, in the Z-direction (perpendicular to the plane of the first layer). 

The first layer can comprise a wetling agent prior to use of the anicle, which 
provides wening of the first layer. The wetting agent can be an aqueous lotion. 
Preferably, selected portions of the fust layer are joined to the second layer in a 
predetemiined bonding panern to provide a plurality' of unbonded regions of the first 
laver. 
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The second lave: preferably comprises a three dii-nensional fomicd film having a 
caliper of about 20 mils (0.020 inch). The Ihree dimensional film can provide caliper, 
bulk, and icxuire independent of ihe caliper, bulk, and texture provided by puckering of 
the first layer. The plastic fihn can be a macroscopically expanded three dimensional 
plastic film. 

In one embodiment, the disposable wiping article comprises three layers; a first 
ceilulosic layer, a second layer comprising a three dimensional aperiured plastic film, and 
an apertured third layer. The third layer can comprise a dr>' crcpcd, apcnurcd web of 
ceilulosic tlbers. The second layer is disposed inlennediaic the firsi layer and the third 
layer. The apertures in the third layer can be larger than the apertures in the second layer 
to provide two stage filtering of small panicles. 



BmEF DESCRUn ION OF THE DRAWINGS 

figure ] is a plan view of a iwo-layei embodiment of the present invention, showing 
a dr>' cieped first layer joined to a fomied film second layer 

Figure 2 is a plan view of a thiee-layei embodiment of the present invention, showing 
a dr\' crepcd first layer joined to one side of a formed film second layer, and an apenured 
third layer joined to the other side of the fonned film second layer. 

Figure 3A is a cross-sectional illustration of a two layer embodiment of the present 
invention along Section 3-3 of Figure K Figure 3A showing the two-layer embodiment 
prior to w-'etling, and wherein the second layer is joined to the first layer to provide 
preferential fiow through apertures in the second layer toward the first layer. 

Figure 3B is a cross-sectional illustration of a two layer embodiment of the present 
invention along Section 3-3 of Figure 1 after the first layer has been wetted to provide 
defonnation of the first layer perpendicular to the plane of the first layer. 

Figure 3C is a cross-sectional illustration of an altcniativc two-layer embodiment of 
the present invention after wetting w^ierein the second layer is joined to the first layer to 
provide a relatively textured surface of the second layer facing outwardly. 



Printed trom Mimosa 02/03/08 14:08:26 Page: 5 



wo y 9/3*/ 476 



PCT/IB9y/()0lU. 



}-ipure 3D is a cross-sectional iHustration of an ahcmaiive iwo-layer embodiment of 
the present invention after weuiniz wherein the second layer is joined to the first laver that 
has been apertured. 

Figure 4A is a cross-sectional ilhistraiion of a three layer embodiment of the present 
invention along Section 4-4 of Figure 2, Figure 4A showing a first layer, an apemired 
formed film second layer, and an apenured third layer after wetting, and wherein the 
second layer is joined to the first layer to provide preferential fiow through apertures in the 
second layer toward the first laver. 

Figure 4B is a cross-scctional illustration of a three layer embodiment of the present 
invention along Section 4-4 of Figure 2, Figure 4A showing a first layer, an apenured 
formed film second layer, and an apertured third layer afier wening, and wherein the 
second layer is joined to the apenured third layer to provide preferential flow through 
apen-ures in the second layer toward the third layer. 

Figure 5 is an enlarged, panially segmented perspective illustration of a three- 
dimensional, macroscopicallv-expanded formed film web suitable for use as the second 
layer in the present invention. 

Figure 6 is a schematic plan view illustration of a ponion of a disposable wiping 
anicie of the present invention showing an unbonded ponion of the first layer including a 
circular ponion inscribed within a continuous bonding panem. 

Figure 7 is a schematic illustration similar to that of Figure 6 showing an unbonded 
ponion of the first layer including a circular ponion inscribed within a discontinuous 
bonding pattern. 

DETAILED DESCRIP TJON OF THE INVENTION 

Figures 1 and 3A-3D illustrate a two-layer, or two-ply. embodiment of the present 
invention. Figures 2 and 4 illustrate a three-layer embodiment of the present invention. 
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Referring to I-iguies 1 and 3A-3D, the pieseni invcmion comprises a muhiple layer 
disposable wiping article 100. The disposable wiping' anicle 100 comprises a first layer 
1000 and a second layer 2000. 

The first layer 1000 is extensible, and in particular is extensible when wetted, i.e.. 
the first layer is wet extensible. By "wet extensible" it is meant the tendency to elongate 
in at least one direction when wetted. In genera], 'Svened'' refers to wetting with aqueous 
solutions, including water, capable of inducing extension in tlie extensible first laver. 
For example, water relaxes the crepe in foreshortened paper, thereby causing an 
extension of the paper in at least one direction in the plane of the paper. Wliile not 
wishing to bound by theor}', the relaxation of crepe may be a result of the loss of 
hydrogen bonds witliin the paper structure due to the presence of water. However, anv 
fluid, mixture, or solution which could cause this crepe relaxation would be considered to 
"wet'' the article. The second layer 2000 is relatively less extensible than the first layer 
1000, including when wetted. Extensibility is measured according to the "Wet 
Extensibility Test" described below, and is reported as a percenlaye. 

As more fully described below, first layer 1000 is foreshoriened. and is preferably a 
creped paper layer. Foreshonening can be accomplished by creping the paper from a 
rigid surface, and preferably from a cylinder. A Yankee dr>'ing drum is commonly used 
for this purpose. Creping is accomplished with a doctor blade as is well known in the an. 
Creping may be accomplished according to commonly assigned U.S. Patent 4,919,756, 
issued April 24, 1992 to Sawdai, the disclosure of which is incorporated herein by 
reference. Alternatively or additionally, foreshortening may be accomplished via wet 
microcontraction as taught in conimonly assigned U.S. Patent 4,440,597, issued April 3, 
1984 to Wells et al., the disclosure of which is incorporated herein by reference. 

As shown in Figure 1, crepe ridges 1015 are formed during paper majiufacture, 
^a-ncrally perpendicular to the machine direction, MD, as indicated in Figuie 1. Creping 
can provide the foreshortening of the first layer which allows wet extensibility in the first 
layer. Second layer 2000 is preferably a polymer film, for example, a thermoplastic film, 
which is substantially less wet extensible than first layer 1000. In a preferred 
embodiment, second layer 2000 is an apcriured, formed film, as more fully described 
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below m the scciion entitled "Second Layer" with reference to Figure 5. Openings, oi 
apertures in second layer 2000 iorm capillaries 2041, fluid communication and 
directiona] fluid noW'\ as w^el] as provide for improved texture for increased effectiveness 
in cleaning appHcaiidns. 

Selected portions of the first layer 1000 are joined, directly or indirectly . to second 
layer 2000 to inhibit wet extension of the first layer m the plane of the first laver. in 
Figures 1 and 5.A-3D. selected ponions of the first layer 1000 are Joined to the second 
layer 2000 to provide continuous bonded regions designated 1100, defining discrete 
unbonded regions 11 40. in a preferred embodiment showTi in FIG. 1. the bonded regions 
1100 are showai as a continuous network of intersecting lines forming generallv 
diamond-shaped unbonded regions 1 140. The width and spacing of the intersecting lines 
of bonded regions 1 100 may be adjusted to provide a desired pattern, that is, a desired 
size and spacing of diamond-shaped unbonded regions 1 140. 

An adhesive, for example, a hot melt adhesive, designated by reference numeral 
300 in Figure L can be used to Join the first layer 1000 to second layer 2000. One 
suitable adhesive is an ethylene vinyl acetate (hereinafter EVA) hot melt adhesive 
commercially available as HI 382-01 from Ato-Findley Adhesives of Wauwatosa, 
Wisconsin. 

As used herein, ^continuous network^" refers to a macroscopic panera of the bonded 
region 1100, i.e.. the bond pattern appears to be continuous, defining distinct, discrete 
unbonded regions. Tlie pattern may also be essentially continuous, meaning that the 
network may be comprised of closely spaced, discrete bond sites, that as a whole form a 
continuous pattern defining discrete unbonded regions. The continuous network of 
intersecting lines may be virtually any pattern, resulting in unbonded regions of virtuallv 
limitless geometric shapes, including, for example, squares, rectangles, and triangles. As 
well, the network need not be completely continuous, nor limited to a pattern of straight 
or unifonn lines, but may, for example, be a netA\wk resulting in circular, oval, or other 
non-polygonal geometrically-shaped unbonded regions. 
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Ahcmalivcly. while a coniinuous network is currently preferred, it is contemplated 
that dis-continuous. or essenliaily coniinuous, bond patterns may also provide for the 
desired caliper increase according to present invention. For example, bonded areas 
comprising open circles or other closed figures can be sufficient to permit unbonded 
regions to inciease m caliper. It is contemplated that having discontinuous bond sites. 
such as a pattern of spot bonds, can also provide for sufficient constraint so as to force 
first layer 1000 into out of plane defonuation upon welting. Without wishing to be bound 
by theory, in principle, the more a particular bond pattern approaches a continuous 
network bounding discrete unbonded regions, the more pronounced are the benefits of 
the present invention. 

Because of the relatively lower wei extensibility of the second layer 2000. and due 
to the bonding of first layer 1000 to second layer 2000. the second layer 2000 constrains 
extension oi'lhe first layer 1000 in the plane of the first layer. As a result, when welled, 
the first layer 1000 deforms, such as by buckling or puckering, in the Z-direction 
(perpendicular to the plane of the first layei. corresponding to the vertical direction in 
cross-sections shown in figure* 3A-D). The Z-duection is indicated in Figure 3A-D. 

Figures 3A-D show a portion of a wipe ]00, for example the portion in Section 3-3 
of Figure 1. Referring to Figure 3A, prior to wetting, first layer 1000 is bonded to 
second layer 2000 at regions 1 100 in a relatively fat, smooth, configuration. First layer 
1000 is foreshortened, e.g.. cieped, resulting in creping ridges 1015, generally in the 
plane of first layer 1000. Upon werting, as showai in Figure 3B, out-of-plane, Z-direction 
deformation of the first layer 1000 lesuhs from w-et expansion of first layer 1000. The Z- 
direction is indicated in Figures 3A-D. First layer 1000 is sho\Mi in Figure 3B after wet 
extension, with the crepe completely relaxed, but it is understood that complete 
relaxation of the crepe is not required to realize the benefits of the present invention. 

Upon wening of the fir.^t layer 1000, out-of-plane deformation provides the wipe 
100 with elevated ridges lOOUFigurc 3B) which increase the wet texture, w^et caliper 
('thickness) and wet bulk of the wipe 100. Therefore, one beneficial property of a tw'o 
layer wipe of the present invention is that the wet caliper is greater than the dr>' caliper. 
In particular, the wipe 100 can have a wet caliper to dr\'- caliper ratio which is greatej 
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Than 1.0, and is preferably at least about 1.1, more preferably at least about 1.2, and most 
preierably at least about 1.4. The wet caliper to dr>' caliper ratio is a measure of the 
thickness of the wipe 100. when wetied, relative to the thickness of the dry wipe 100 
prior to wetling. The wet caliper to dry caliper ratio is measured according to ihc 
procedure "Wet Caliper to Dr>' Caliper Ratio" provided below\ 

The elevated rid^'cs 1001 also provide pockets 1500 disposed bet^veen the 
unbonded ponions of the first layer 1 000 and the underlying portions of the second layer 
2000. Without wishing to be bound by theor>\ it is believed that pockets 1 500 can serve 
as containment areas for either wetting agents after wet extension, or for din and grime 
after cleaning. Vv^ien configured as shown in Figures 3A and 3B, second layer 2000 is 
positioned so that capillar)^ flow is directed into pockets 1500, thereby enabhng filtering, 
or entrapment of particulates and other substances removed when the wipe is used in 
cleaning applications. 

Second layer 2000 preferably has a more textured second surface on one side than 
the other, as more fully described below in the section entitled "Second Layer' with 
reference to Figure 5. Having surtaces of diffeient textures allows fexibility in 
designing preferred properties, for example, lathering capability, into a wipe of the 
present invention. In Figures 3A and 3B, the first layer 1 000 is joined to the second layer 
2000 such that the more textured second surface 2044 (see Figure 5) faces Toward the 
first layer 1000. 

Texiure differences between the tw^o sides of second layer 2000 may be a resuh of 
_the capillar}' structure of an apertured, three-dimensional formed film. The capillaries of 
a preferred formed film of the present invention also serve to provide for directional fluid 
flow of fluids in contact with wipe 1 00. The direction of flow is indicated by anow 2300 
in Figures 3B and 3C. The arrangement as showTi in Figures 3 A and 38 has the 
advantage that liquids and small particles can pass through the second layer 2000 and the 
-small particles can be trapped in pockets 1500 between the first layer 1000 and the 
second layer 2000. 
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In Figure 3C- the first layer 1000 is joined to the second layer 2000 such thai the 
first surface 2042 (sec Fipurc 5) faces toward the first layer 1000. and the more textured 
surface 2044 faces ouuvardly. away irom the first layer 1000. Such an arrangement has 
the advantage that the textured surfficc 2044 can he utilized for more effective scruhhing 
in certain wei wiping applications, such as hard surface cleaning. In l^igure 3C, the 
second layer is oriented relaii\'e to the first layer such that the prefened direction oj"fjo\^' 
tiiiough the apertures in the second layer 2000 is away from the first layer 1000, 

Figure 3D shows an ahemative design, wherein first layer 1000 may be apertured. 
Apenurcs m first layer 1000. while noi neeessar>' to practice the present invention, add 
greatly m the desired texture and bulk of wipe 100. Wlien an apertured first layer is 
used, the defomiaiion of the wened first layer 1000 again provides the wipe 100 with 
elevated ridges 1001 which increase the wet icxiure. wet caliper (thickness) and wet bulk 
of the wipe 100. However, in this ahemative embodiment, the elevated ridges 1001 have 
apcnuies 1010 which provide a flow path through which liquids and/or small particles 
can enter the pockets 1500. 

The first layer can comprise a wetting agent prior to use of the article, which 
provides wet extension of the first layer. The wetting agent can be an aqueous lotion (at 
least 50 percent by weight water). 



J IHST LAYER: 

Referring to the components of the article 100 in more detail, suitable materials 
from which the first layer 1000 can be formed include Avoven materials, nonwoven 
materials, foams, battings, and the like. The first layer 1000 cair be constructed to have 
an extensibility of at least 4 percent, and more preferably has an extensibility of at least 
about 10 percent, even more preferably about 20 percent, and can he at lea.st about 25 
percent when wetted. Particularly prefened materials are nonwoven webs having fibers 
or filaments distributed randomly as in "air-laying" or certain "wet-laying" processes, or 
with a degree of orientation, as in certain "wet-laying" and "carding" processes. 
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The fibers or filaments of the first layer 1000 can be natural (e.g. celiuiosic fibers 
such as wood pulp fibers, coiion limers,, and bagasse fibers) or synthetic (e.g. polyolefins. 
polyamides or polyesters). 

]n one preferred embodiment, the first layer 1000 comprises a wetlaid web of 
celiuiosic wood pulp fibers which has been foreshonened at least about 4 percent, and 
more preferably at least about 10 percent, even more preferably about 20 percent, and 
most preferably al least about 25 percent, such as by dry cieping. Referring to Figures ] 
and 3A, the first layer 1000 comprises crepe ridges 1013 corresponding to the 
foreshortening of the first layer 1000. ]n Figure 3B the crepe ridges 1015 are not shown 
to indicate that the dry crcping has been drawn out upon wening and extension of the 
first layer 1000. 

The first layer 1000 can have a basis weight of beiAveen about 15 arid about 65 
grams per square meter (gsm), and a caliper beiw^een about 4 mils (0.004 inch) and about 
40 mils (0.040 inch). The first layer can comprise a paper web made according to the 
methods described in one or more ofihe fo]lo~wing patents which are incorporated herein 
by reference: U.S. 3,301.746 fSanford); U.S. 3,994,771 (Morgan) U.S. 4300,9^^1 
(Carstens); U.S. 4,529,480 (Troklian); U.S. 5,073.235 (Trokhan); U.S. 5,506,715 
(Trokhan); 4,637,859 (Trokhan); 5.364,504 (Srnurkoski et al.); and 5.529,664 (Trokhan 
et al.). 

In one embodiment, the first layer 1000 comprises a paper web having muhiple 
regions distinguished from one another by basis weight. The web can have a continuous 
high basis weight network, and discrete regions of low basis weight which circumscribe 
discrete regions of inteniiediaie basis weight. Such a paper web is disclosed in U.S. 
Patent 5,245,025 issued to Trokhan et al, on September 14. 1993, which patent is 
incorporated herein by reference. 

WTiile not wishing to be bound by theor^^ it is believed that the paper strength can 
significantly alter the overall appearance of the complete article. The amount of 
foreshortening, such as by creping, of the first layer is proportional to the amount of 
planar expansion and thereby the amount of caliper generated upon wetting. How^ever, if 
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ihc wet sucngtli of liic pupci article uisufficicnl. ihc "huckics' may collapse to lorm h 
more "vxTinkled" product having less calipci. Therciorc both crepe and wet strenpth can 
be adjusted to provide an amount oi texture based on the intended use ot'ihc aniclc. Wet 
burst measurements were measured by a Thwinp-Aiben l^uisl 1 esrer model numbei 
1300-77. which tested peak load of a fully wetted subsiiate Tije test uti]i?ed a 0.5 in ball 
diameter, a 5 in/min ball velocity, and clamps the test saiiiple around a 3.5 in. diameter 
circle perpendicular to the motion of the ball. Peak load uet burst suenjzths are between 
100 and 1200 yiams pe: ply. More preierably between 400 and 700 prams per ply and 
niost preferably between 500 and 600 prams per pi} . 

SKC OND LAYER: 

The second layer 2000 ctM^strains extension of tlic fust layer 1000. The second 
layer 2000 comprises a plastic film having a wet extensibility less than that of the first 
]a\'er 1000. The plastic film is preferably apertuied. and can be iomied from a poh'merie 
U\m material such as po]>'ethylene, j^olypjtjpyiene. or tiie like. It is desirable that the 
second layer comprise an apertured film because the apertures pcnmt passapc of air and 
liquid from one side of the article 100 to the other, thereby promotmp the formation of 
toam when the article 100 comprises, or is used with, a liquid deterpent. 

Preferably, the second layer 2()()() comprises a three dmiensional. macroscopicalh 
expanded funned film, as show^n preatly enlarped in I" i pure 5. An apertured formed film 
is preferred because the apertures in such a film can exhibit prefeiential fluid flow in one 
direction. 

Preferably, second layer 2000 has a thickness of at least about 5 mils, more 
preferably at least about 10 mils, most preferably at least about 15 mils, lo provide bulk 
and thickness independent ot wctlinp of the article 100. In one cmbodimenl. the second 
la\ er has a thickness of about 20 mils (0.020 inch). 

Suitable formed films are disclosed in the tollowinp I'.S. l^atents, which arc 
incorporated herein by reference: U.S. 3.929.135 (Thompson); IIS. 4.324,246 
(Mullane): U.S. 4.342.314 (Radel): U.S. 4.463,045 (Ahri: U.S. 4.637.8 1 9 (Oullette): and 
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U.S. 5,006.394 rBaird). As well, suitable hvdio- formed films arc disclosed in the 
following U.S. Paients, which are hereby incorporated herein by reference: U.S. 
4.695,422 (Curro); U.S. 4,778,644 (Curro); and U.S. 4,839,216 (Curro). 

Fipurc 5 is a perspective illustration of a ponion of the second layer 2000 
comprisino an apertured, niacroscopically expanded, three dimension, fiber like, fluid 
perA'ious, poiymenc web 2040, which is generally in accordance with the teachin^is of 
conunoniy assigned U.S. 4,342,314 (Radel). 

The tem^ "macro.scopically expanded", as used herein, refers to webs, ribbons, and 
films which have been caused to conform to the surface of a three-dimensional forming 
structure so that both surfaces thereof exliibit a three-dimensional fon-ning paiteni of 
surface aberrations corresponding to the macioscopic cross-section of the forming 
structure, wherein the surface abcnations comprismg the panem are individually 
discernible to the normal naked eye (i.e. norma] naked eye having 20/20 vision) when the 
perpendicular distance between the viewer's eye and the plane of the web is about 12 
inches. 

The term 'Tiber like" as used with reference to the appearance of plastic webs refers 
generally to any fme scale pattern of aperfuies, random or nonrandom, reticulated or non- 
reticulated, which connote an overall appearance and impression of a woven oi 
nonwoven fibious web w^hen viewed by the human eve. 

As showTi in Figure 5, the web 2040 has a fiber-like appearance comprised of a 
continuum of fiber-like elements. The opposed ends of each of the fiber-like elements 
are interconnected to at least one other of the fiber-like elements. In the embodiment 
shown in Figure 5, the interconnected ilber like elements form a pattern network of 
pentagonally shaped capillaries 2041. Tlie web 2040 has a three-dimensional 
microstructure extending from the web's first surface 2042, in plane 2043. to the web's 
second surface 2044 in plane 2045. The term "microstructure" refers to a structure of 
such fme scale that its precise detail is perceived by the human eye only upon 
magnification. 
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The capiiianc\*^ ?()4] piomoie pieicit-nlial How iiom the first surface 2041 toward 
the second surtacc 2044. By "preiereiitial flow" it is meant that, for a pvcn pressure 
diflerenee. a lluid flo\^'s nioie leadily tlrioujili tin* eapiliaiies 204] iiom the siirhice 2042 
toward the surlace 2044. thaji in tlie opposite direction horn tlie second surlaee 2044 
toward the first surface 2042. 

Aperiuies 2047 in the surface 2042 are iormed hy a intersecting iihcr-hke elements, 
e.^.. elements 204S. 2049. 20.^0. 2051. 2052. I.'ich fiber-like clement comprises a ha.st^ 
porlK^n 20.^4 located in plane 204?. Each base portion has a sidewall poruon. e.^.. 
sidewall portions 205(\ atiaclied to eacii ed^'c tlicicof 1 lie sidewall portions 20^b extend 
[.'enerally in the dnection of the second surlaee 2044 of tlie web 2040. Tire inierseciin^^ 
sidewall ponions of the fiber- like eiements aie interconnected to one ctnother 
intermediate tlie fust and second surfaces of the \\eb. and temiinatc substantially 
eoncunently with one ainnher in the plane 2045 of the second surface. 

In Fi^'ure 5. the interconnected sidewall ponions 2056 temiinate subsiantially 
concurrenth' with one another in the plane of the seconc surlace 2045 to It^rni apenuiei- 
2058 in the second surlace 2045 of the web. The base portion 2054 can include a 
microscopic pattern oj surface abenaiions 2060 in accordance with IfS. Patent Numbei 
4.463.045. which abenatu^ns piovide a non-^doss}' surlace and some degree of texture to 
the surface 2042 l-\'en with the surface aberrations 2060. the first surface 2042 is 
relatively less textured than the second surface 2044. 
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-nnKI) LAYER (THl^E-LAYER EMBODIMENT): 

The wipe 100 of the present invention may comprise three layers, as showTi in 
Figures 2 and 4A-B. As showTt, wiping article 100 comprises a fn*st layer 1000, as 
described above, a second layer 2000 as described above, and a third layer 3000, 
described below. Third layer 3000 is preferably an apertured layer as shown, but may be 
unapenured. Apenures are preferably in the form of perforations or openings formed 
durinp the web fonnation of layer 3000. The apertures extending through the layer 3000 
are designated by reference number 3010. 

The third layer 3000 can comprise a woven or nonwoven web, as described above 
with respect to the first layer 1000. Apenures 3010 can be formed in any convenient 
manner, such as by mechanical means or by hydroforming. In one embodiment, the third 
layer 3000 comprises an apertured paper web having a basis weight of about 32 gsm and 
a caliper of about 9 mils (0.009 inch) and the apertures can be formed using the forming 
belt shown and described in Figure 5 of U.S. Patent 5.245.025 issued September 14, 
1993, which patent is incorporated herein by reference. 

In one preferred embodiment, the third layer 3000 comprises a wetlaid paper web 
of cellulosic wood pulp fibers which is foreshortened at least about 4 percent, more 
preferably at least about 10 percent, and still more preferably at least about 20 percent, 
when wened. Referring to FIG. 2, an apertured third layer 3000 is shown comprising 
crepe ridges 3015 corresponding to the foreshonening of the third layer 3000, such as by 
dr>: creping.~~Thc machine direction (MD) and cross machine direction (CD) are 
indicated in FIG. 2. The machine direction conesponds to the direction of manufacture 
of the web of third layer 3000. The crepe ridges 3015 are generally perpendicular to the 
machine direction, and generally parallel to the cress machine direction of the web of 
third layer 3000. 

The web of the third layer 3000 can be a paper web having a basis weight of 
between about 15 to about 65 grams per square meter. In a preferred embodiment, the 
basis weight of the third layer 3000 is betw-een about 25 to about 45 grams per square 
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nu-ici. and in a more preferred cnibodirnejil, tlie busis weight is bcuvecn about 32 to 
about 35 grams per square mctei. 

In a more preferred einbodimcni, third layer 3000 comprises an apenured wetlaid 
paper web of cellulosic wood pulp fibers. Apertures 3010 can be formed in ibe third 
layer 3000 in any suitable manner. Toi instance, the apertures 3010 can be formed in the 
third lavL'i 3000 during formation oi' the paper web of the third layei 3000, or 
aliernauveh'. after the paper web of the third layer 3000 is manufactured. In one 
embodmieni, the paper web of the third layer 3000 is pjodueed aeeordino to the 
tc^ichmps of one or more of the following- U.S. Patents, which Patents are incorporated 
herein by relerence: U.S. 5,245,025 issued Sept. 14, 1993 to Trokhan ei al.; U.S. 
5,277,761 issued Janu;ir>' 11, 1994 to Phan et al.; and U.^. 5.654.076 issued AuLMist 5, 
1997 to Trokhan et al. In particular, U.S. 5.277.761 at Column 10 discloses foni:iation of 
a paper web having a apertures. 

Prior to wetting of the first layer, the crcped third layer 3000 can have between 
about 4 and about 300 apertures 3010 pei square inch, and more preferably between 
about 4 and about 100 apenures 3010 pei sqiiare inch. Wetting a ereped paper web 
causes the web, if unrestrained, to expand in at least one direction, such as the machine 
direction, so that the number oi" apertures 3010 per square inch after weitinj.' can be 
smaller than the number of apenures per square inch prior to wetting. Similarly, when 
apertures arc formed in a paper web, and the paper web is subsequently crcped. the 
number of apertures per square inch prior to creping will be .smaller than the number of 
apenures per square inch after creping. Accordingly references to paper w-eb dimensions 
refer to dimensions after creping and prior to wetting. 

The apenures 3010 can comprise between about 15 and about 75 percent of the 
total surface of the third layer 3000. Tlie apenures 3010 showm in FIG. 2 are bilaterally 
staggered (staggered in both the machine and cross machine directions) in a repeating. 
nonrandom pattern. In one embodiment, the third layer 3000 comprises a paper web 
which is dry crepcd 30 percent (30 percent foreshonening) with greater thaji about 25 
percent wet extensibility^ and has about 40 to about 50 apenures 3010 per square inch, 
the apenures 3010 having a length of about 0.1 (J to about 0.18 inch and a width of about 
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0.07 TO about 0.15 inch, and a ciisiai^cc between apenures 106 of aboni 0.05 to about 0.08 
inch. 

The paper web is manufactured by first formine aji aqueous papennaking fumisli. 
The furnish comprises papermaking fibers, and can further comprise various additives. 
U.S. Patent 5,223,096 issued June 29, 1993 to Phan et al. is incorporated herein by 
reference for the purpose of disclosing vaj jous wood pulps and papennakinc additives. 

A suitable paper web fur making the third layer 3000 can be manufactured 
according to the following description. A papcrmaking furnish is prepared from watei 
and highly refined Kraft pulp derived from northern softwoods (NSK), the paper furnish 
having a fiber consistency of about 0.2 percent (dr>' fiber weight divided by the total 
weight of the furnish equals 0.002). A dr>' strength additive such as carboxymethyl 
cellulose (CMC) is added to the 1 00 % NSK furnish in the ainounl of about 5 pounds of 
CMC solids per ton of dr}- papermaking fibers. A wet strength addiuve such as Kymene 
557H (available from Hercules, Inc. of Wilmington, Del.) is added to the furnish in the 
amount of about 28 pounds of Kymene solids per ton of dry papermaking fibers.The 
apenured third layer 3000 preferably has a w-et extensibility greater than that of the 
second layer 2000. The apenured layer 3000 preferably has a wet extensibilm' of at least 
about 4 percent, more preferably at least about 10 percent, most preferably at least about 
25 percent. The wet extensibility of the apenured layer 3000 can be provided by 
foreshortening the web, such as by dr>- creping the web. 

Selected portions of the third layer 3000 are joined, directly or indirectly, to second 
layer 2000 to inhibit wet extension of the third layer in the plane of the third layer, in a 
similar fashion and pattern as first layer 1000 is bonded to second layer 2000. Selected 
portions of the third layer 3000 are joined directly to the second ]ayer 2000 at bond areas 
designated 3100. Bonding methods and patterns are generally in accordance with the 
methods and patterns disclosed above wnxh reference to first layer 1000. WTiile the 
-Figures show bond panems betAveen the first layer and second layer in registr>' wMth the 
bond patterns benveen the third and second layer, registr)' is not necessar>\ As a 
practical maner. to reduce complexity in processing a three-layer embodiment of the 
present invention, having bond patterns in registr>' may be prefened. 



Printed from Mimosa 02/03/08 14:08:31 Page: 18 



wo 99/3747f. 



17 

When the first and third hiycrs are wened. the firsl layer 1 000 dcfonns lo provide 
dome-like protuberances 100] and pockets 1500, and the third layer 3000 deforms to 
provide dome like protuberances 3001 and pockets 3500. Therelore, just as ior the two 
layer embodijneiil described ah<n'e, one beneficial property oi" a three layer wipe of the 
present iinention is tliai the wet cahper is greater than the dn' caliper. In particular, tlic 
three-layer wipe 100 has a wet caliper to dr>' caliper raiio which is greater than 1.0, and 
preferably at lea^st about 1.1, more preferably at least about 1 .5. and even more preferabi}' 
greater than about 2.0. The wet caliper to dry caliper ratio is a inca5ure of the thickness 
of the wipe 100, when wetied, relali\'e to the thickness of the dr\' wipe lOO prior to 
wetting. The w-et caliper to dry caliper ratio is mcasuied accoiding to the procedure "Wet 
Caliper to Dn' Calij^er Ratio" provided belo\\'. 

Another advantage is recognized when third layer 3000 is apertured. As shouai in 
FlGs. 4A and 4B, in addition to the formation of dome-like protuberances 3001. the wet 
extension of third layer 3000 around apenures 3010 forms wliat can best be described as 
cusps 3106. or surlacc irregularities ibrmcd by the dcfoiJiiation apertures 3010 upon w'et 
extension. Cusps 3106 provide added texture to the surface of wipe 100 which can be 
modified as needed by adjusting the size and spacing of apertures 3010. 

In one embodiment, the apertures 3010 of the third layer 3000 are larger than the 
apenures of the second layer 2000. Prior to wctring of the first layer, the creped third 
layer 3000 can have between about 4 and about 300 apertures 3010 per square inch, and 
more prejerably between about 4 and about 1 00 apenures 3010 per squaie inch. Wetting 
a creped paper w-eb causes the web, if unrestrained, to expand in at least one direction, 
such as the machine direction, so that the number of apertures 3010 per square inch after 
wetting can be smaller than the number of apenures per square inch prior to wetting. 
Similarly, when apertures are formed in a paper web, and the paper web is .subsequently 
creped, the number of apenures per square inch prior to creping will be smaller than tlie 
number of apertures per square inch afier crepmg. Accordingly references to paper web 
diniejisions refer to dimensions after creping and prior to wetting. 

The apertures 3010 can comprise between about 15 and about 75 percent of the 
iota] surface of the third layer 3000. The apenures 3010 shown in Figure 2 are bilateral!} 
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siagL'ered (stag^^ered in both the machine and cross machine direclions) in a repeating, 
noniandom pattern. In one embodiment, the third layer 3000 comprises a paper web 
which is dr>' creped 30 percent (30 percent foreshortening) with irreater than about 25 
percent wet extensibiliT}% and has about 40 to about 50 apertures 3010 per square inch, 
the apertures 3010 being generally elongated, e.g., in a modified oval shape, having a 
longest dimension (i.e., length) of about 0.10 to about 0.18 inch and a shortest dmiension 
(i.e., width) of about 0.07 to about 0.15 inch, and a distance between apenures of about 
0.05 to about 0.08 inch. 

As show^n in Figure 4A, a three layer ananj^emem provides a two stage filter for 
liquids and small solid particles. The third layer 3000, bonded to the less textured side 
2042 of second layer 2000, provides the first filter stage, and the second layer 2000 
provid^es the second filter stage. Liquid carr>'ing small solid particles can pass through 
the relatively large apertures 3010 along flow path 3300, to be trapped in pockets 3500. 
Fluid and small panicles can subsequently pass through the second layer 2000 along fiow 
path 2300, to be trapped in pockets 1 500. The second layer 2000 and the first iayer ] 000 
can contain the solids panicles thai are trapped in pockets 1500. 

Alternatively, third layer 3000 may be bonded to the more textured side 2044 of 
second layer 2000 as shown in F]G. 4B. Such a structure maximizes the texture on one 
side of W]pe 100. thereby providing increased sudsing and lathering of cleaning agents in 
or on the web 1 00. 

BONDING: 

Preferably, selected portions of the first layer 1000 and (if used) the third layer 
3000 are joined to the second layer 2000 in a predetermined bonding paHem. The 
bonding pattern will be described with reference to the first layer 1000, with the 
understanding that the description can also apply to the third layer 3000. Ahematively, 
the third iayer 3000 could be joined to the second layer 2000 w^ith a different bonding 
pattern, or by a different mechanism (e.g. using adhesives, ultrasonic bonding for 
example). 
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The firsi laver 100 and the second layer 200 can he joined usmp any suiiahic 
method, inchuiinp but not limited to adhesive bonding, mechanical bonding, thermal 
bonding, mechanical-themial bonding, ultrasonic bonding, and combinations thereof. In 
paniculaj. adhesive 300 (Figures 1 and 2) can be applied by printing methods, such as 
gravure printing, reverse gravure printing, screen printing, flexographic printing, and tbe 
like. In one embodiment, EVA hot melt adhesive may be screen printed in a lauice 
pattern generally as shown in Figures 1 and 2. A suitable screen printer is a ITW 
Dvnaicc Model SP-1 17. A suitable screen lor this prmier is a 40 mesh Galvano screen 
manufactured by Rothtec Engraving Corp.. New Bedford. MA. 

The adhesive is preferably water insoluble so that the wipe 100 can be w-etted 
with water withotit delamination of the layers. The adhesive is preferably also surfactant 
tolerant. By "surfactaiil tolerant" it is meant that the bonding characteristics of the 
adhesive are not degraded by the presence of surfactants. Suitable adhesives include 
EVA (ethylene vinyl acetate) based hoi melt adhesives. One suitable adhesive is a hot 
melt udhesive commercially available as HI 382-01 irom Ato-Findley Adiiesives of 
Wauwatos, Wisconsin. 

Referring to Figures 1 and 6. the bond areas 1 1 00 of the fir.st layer 1000 preferably 
form a continuous network bonding patiern. The continuous netAvork patiem detmes 
discrete, unconnected tinbonded regions 1200. In Figures 1 and 6, the unbonded regions 
1200 are in the shape of diiunonds, but it will be understood that the regions 1200 could 
al.so have other shapes, including but not limited to circles, squares, ovals, triangles, as 
well. as other legulai and irregular polygons, and the like. 

Alternatively, while a continuous network is currently preferred, it is contemplated 
that discontinuous, or essentially continuous, bond patterns, such as show^n in Figure 7, 
may also provide for the desired caliper increase according to present invention. As 
showTi, a discontinuous pattern of closely spaced bond sites can approach a continuous 
pattern, depending on the spacing between adjacent bond sites. Without being bound by 
theor}'. it is believed that such adjacent bond sites should be less than about one inch 
from one another, more preferably 0.5 inch, and more preferably less than 0.1 inch. 
Without wishing to be bound by theor}*. in pnncipie. the more a panicular bond pattern 
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approaches a continuous neuvork. the more pronounced arc the benefits of the present 
invention. In Fi^'ure 7, the bond areas 1100 comprise discrete bond sites 1105. The 
discrete bond sites 1105 outline interconnected unbonded regions 1200. The discrete 
bond sites taken as a whole form an essentially continuous network. 

The unbonded regions 1200 of the first layer 1000 can each include a circular area 
inscribed within the bonding paneni. The circular area is indicated by reference number 
1210 in Fipures 6 and 7. The diameter D of the inscribed circulai area 1210 should he at 
least 0.1 inch in order to generate a sufficient increase in caliper and bulk of the article 
100 when wetted. Preferably, the diameter D is at least 0.2 inch, and most preferably at 
least 0.4 inch. The diameter D is preferably less than 3.0 inches to provide visually 
distinct protuberances lOOK and to provide protuberances 1001 without excessive 
wTinkling. In one embodiment the diameter D is less than 2.0 inch. 

The first, second, and third layers can be joined together by positioning the second 
layer between the first and third layers, and then passing the three layers together through 
a heated embossing mp. The embossing nip can include a smooth anvil roll and a 
pattemed embossing roll corresponding to the desired bonding pattern. 



EXAMPLE OF A PREFERRED EMBODIMENT 

This example illustrates the preparation of a three-layer dismfectmg/cleaiMng wipe 
comprising a differentially extensible multi-layer absorbent article, suitable for use with 
disinfecting/cleaning lotion. This anicle is manufactured by selectively bonding a paper 
substrate to both sides of a polymeric web. 

A. First Layer Preparation 

Tht paper web was a 100% NSK, non-layered sheet with a basis weight of 20 
lbs/ream (about 32.5gsm). The paper had a piuralit>' of high basis weight zones and low- 
basis weight zones, produced generally according to the teachings of aforementioned US 
Patem 5,506,71 5 (Trokhan. et al) witli the following specifics: 
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11 The iorniing wire coniained 100 protuberances per square inch 

2) Tile prolubeninces occupied about 50% of the surface area of the iormm^ wire . 

3) The protuberances exl ended above tlic i'omiin^? wiie reinfoicinj: suuclure about 
0.008 inches. 

4) The apertures of each protuberuJiee occupied about ]{)% of the surface area oi' 

the lorminc wire. 

5) In the wcl end of the conventional papennaking process carboxy-methyl- 
cellulosc (CMC) was injected into the NSK pulp siurn' ai a laiio of 6 pounds of 
CMC solids per ion of dn* paper. 

6) In the wet end of the conventional papermaking process of Kynienc 557H 
(Available from Hercules Inc.) was injected into the NSK pulp slum' at a ratio 
of 20 pounds of Kymene solids per ton of dry paper. 

7) The paper was creped at 25%. i.e.. the foreshoncncd leninh alter reaching the 

creping blade is 25% less than the length of the web belorc the crepmp blade. 

Third (Apertured) Laver l^ rep aration : 

The apenured paper web was a 100% NSK. jion-layered sheet with a basis weight 
of about 20 lbs/ream (about ?2.5gsm). The paper had a plurality of high ba.sis weight 
zones as well as a plurality of apertures of essentially zero basis weight. The paper was 
produced according to the teachings of the aforementioned US Patent 5.506,715 
{1 rokhan, et al) with the following specifics: 

1) The fonning w-ire contained 37 protuberances per square inch, 

2) The protuberances occupied about 36 % of the surface area of the forming wire. 

3) The protuberances extended above the forming wire reinforcing structure about 
0.025 inches. 
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4) In the wet end of llie convcniiunal papemiaking process carboxy-inethyl- 
cellulose (CMC) was injected into the NSK pulp s]urr>' at a ratio of 6 pounds of 
CMC solids per ton of dr>' paper. 

5) In the wet end of the conventional papemiaking process of Kyinene 557H 
(Available from Hercules Inc.) was injected into the NSK puJp slurr>' at a ratio 
of 20 pounds of Kymene solids per ton of di^' papei. 

7) The paper was creped at 25%. i.e., the forshortened length after reaching the 
creping blade is 25% less than the length of the web before the creping blade. 

C. Second Laver Preparation; 

The restraining web was a three-dimensional, macroscopically-expanded w-eb of 
polymeric materials prepared generally in accordajice with the teachings of the 
aforementioned U.S. Pal. ^o^ 4.342.314 fRadel). The film was manufactured with the 
following specifications: 

1) - The con:iposition was ] 00%o low density polyethylene/" 

2) . Tlie overall caliper was between J 9 and 20 mils. 

3) . The apertures made up about 20% of the total area. 

4) . The basis weight was about 15.4 ]b/3000sqft (25 gsm). 

D. Bondini[^: 

To prepare a composite sample, a heated press capable of pressing up to 5000 psi 
was used. The top platen was heated to 1 60'*F and the bottom platen was heated to 215^ 
F. AJso, a pariemed die was used to create the bonding pattern and w^as supported by the 
bottom platen of the press. This bonding pattern consisted of parallel raised lines in one 
direction, intersecting parallel raised lines in a second direction, generally as shouTi in 
Figure 1. The panem was fomied on dies 12x12 inch square, 3/16 inch thick, with the 
raised areas 3/16 inch high. O.I inch wide, spaced 0.5 inch apan. 

A packet was assembled which consisted (from the bonom up) of the variable 
basis weight web, constraining web, apertured paper web, as described above, as well as 
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second variable basi? wtri^hi web. [Kote: the secDnd variable basis weiphi web functions 
as a cover sheet to prevent the polymer inner layer from adhering' to the upper platen of 
the press throueh the apenures in the paper layer. It is, therefore, not part of the finished 
wipe.] 

The pack'el was phiced in the press on top of the patterned die. The press was 
eni'ai'ed for 7-9 seconds at a picssure of about 3000 psi. The sample was then rotated 
80 degrees and the piess le-enjjayed for an additional 7-9 seconds. This method 
produces a diamond embossed pattern which is aesthetically appealing in appearance. 

After the laminate structure has been embossed, the \'ariahle basis weight web 
nearest the apenured papei web (i.e.. the cover sheet) is removed. The product is cut to 
the appropriate dimension.s. b>' 11". and the ed<.'es are sealed with an iron (e.g. 
Harwil Corp. model T-7). 
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W ET EXTENSIBILITY TFST 

The wei exiensibility of a layer, such as the layer 100 or the layer 200, is 
determined using the following procedure. Samples are conditioned at 70 degrees 
Fahrenheit and 50 percent relative humidity for two hours prior to testing. 

First, the direction of greatest wet exiensibihty in the plane of the layer is 
determined. For dn' creped paper webs, this direction w^ill be parallel to the machine 
direction, and generally perpendicular to the crepe ridges. 

If the direction of greatest wet extensibility is not knowTi, the direction can be 
determined by cuUmg seven samples from a sheet with sample lengths oriented between 
0 degrees and 90 degrees, inclusive, with respect to a reference line drawn on t}ie sheet. 
The samples are then measured as set forth below to detennine the direction of greatest 
wet extensibility. 

Once the direction of the greatest wet extensibility is determined, 8 samples are 
cut to have a length of about 7 inches measured paiallel to the direction of greatest wet 
extensibility, and a width of at least 1 inch. The samples are cut from unbonded portions 
of the layers 100 and 200, or, if unbonded portions having the above dimensions cannot 
be cut from the article 20, then samples are cut from the layers 100 and 200 pnor to 
bonding the layers together. Two marks are placed on each sample, such as with an in); 
pen. The marks are spaced apart 5 inches as measured parallel to the direction of greatest 
wet extensibility. This 5 inch length is the initial dr>' test length of the sample. 

Each sample is thoroughly whetted by submerging the sample in distilled water for 
30 seconds in a water bath. Each sample is removed from the water bath and 
immediately supported to hang venically so that a line through the two marks is 
generally vertical. The wet sample is supponed such that the support does not interfere 
with extension betw^een the two marks (e.g. with a clip which does not contact the sample 
between the two marks). The wet test length of the sample is the distance between the 
two marks. The distance is measured within 30 seconds of removing the sample from 
the water bath. 



Printed trom Mimosa 02/03/08 14:08:34 Paae: 26 



W'U 99/3747(1 

I'cr/myy/ooiK. 



Fo. each sample. il,c percem wei extension is calculated a.c 

Percent Wet Lx.cnston = .we. test length - initial dry test len,th)/(„,nial drv test 

lt^iigth)x](K) 

Per example, for a tneasured we. test lenpth of 6.5 tnchcs and at, .nt.al an- test 
Icnpth or .5.0 ,nehes. the wet extension ts ( (6..5-5)/5 ) x 1 00 = 30 percent. 

The we, e.x.ensibtltty of the .^an^ples ,s the avera,e of . calculated ^a]ues of 
.sample wet exten.sion. 



T1.C we, cal.per to dn- caliper ra.to ,s n.ea.sured us.ng a Thwtnp-.AIhert In.stnu.ent 
Co. klectrontc Thickness Tester Model ]]. using the following procedure. Sat.pies are 
condtfoned a, 70 degrees Fahrenheit and 50 percent relative hut.,iditv for two hours prior 

The drv eahper of tnc an.cle 20 t.s nn.a.sured us.ng a confn.nn pressure of 9< 
grams per square ,nch and a load foot havtng a d.ameter of 2 inches. The dr^. caliper i. 
n.easured fo, eight samples, for each sample, the caliper is measured w.th the load foox 
centered on an unbonded region of the fir.st layer 100. The eigh, caliper measuicments 

r-iie avcrai^ed to provide an average dry caliper. 

Bach sample is then wetted by submerging the .sample in a distilled water bath for 
30 seconds. The sample is then removed from the water bath. Tlie caliper of the wet 
•sample is measured w.thin 30 seconds of removmg the sample from the bath, "fhe wet 
caliper is measured in the same location m w-h.ch the dn' caliper was previouslv 
measured. The eight w-et caliper measurements are averaged to provide an avera.e w.', 
caliper. The wc. cal.per to dn' caliper ratio is the average wet caliper dnided bv the 
average dr>' calipci. 
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What is citiinied is: 

1 A multiple layer disposable wipmg article characterized by: 

a first layen the f.st layer bemg extensible in a plane of the first layer when the 
first layer is wetted, and 

a second layer comprising a plastic film, the pla.stic film being less extensible 
when wetted than the first layer; 

where, selected ponions of the first layer are .io.ned to the second laver to 
.nh,b,t wet extension of ,he first layer in the plane of the first layer. 
The anicle of Cla,m 1, wherein the first layer compnses a wetfn, agent prior ,o use 
of the art-cle, and wherein the wetting agen, induce, defon.a„on of the first laver in 
a direction normal to the plane of the first layer. 

The atnicle of Claires 1 or 2, wherein selected ponions of the first laver are joined to 
the second layer in a prede.en.ined bonding pattern to provide a plurality of 

unbonded recions of the first layer. 

The anicle of anv of Claims 1-3, wherein the first layer has a we, extensibilhv of at 
least about 4 percem. preferably at leas, about 10 percent, and more preferably a, 

least about 25 percent 

The anicle of any of Claims 1-4.. wherein the firs, layer composes a creped 
cellulosic web, and wherein the plastic film is a macroscopically expanded three 

dimensional film. 

The anicle of any of Claims 1-5, wherein the plastic film compn.ses a first surface 
and a second surface, and wherein the second surface is relatively more textured 
than the first surface. 

The anicle of any of Claims 1-6, wl^rein the pla.stic film exhibits a prefened fluid 
flow direction through the apenures, and wherein the plastic film is orien.ed relative 
.o the first layer such that the preferred flow direction through the apenures is 

toward the first layer. 
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8, 'Vhc anicie of any of Claims wherein the wet to dr\> caliper ratio is at least 
about 1.1, preferably at least about 1.2, and more preferably at least about 1 A. 

9, A multiple layer disposable wipiny article chaiaclenzed by: 

a first layer, the first layer bein^;^ extensible in a plane of the fust layer when the first 
layer is wetted; 

a second layer comprising' a three dimensional apertuied plastic film the plastic film 
beiny less extensible when wetted than the first layer, and 

an apcrtured third layer, the third layer bein^^ extensible in a plane of the third layer 
when the third layer is wetted; 

wlieiein the second layer is disposed intennediate the first layer and the third layer 
and wherein selected portions of the first layer and the third layer are joined to 
the second layer to inhibit wet extension of the first layer and the third layer in 
the planes of the first layer and the third layer, respectively. 

10, The article of claim 9, wiierein the wet to dr^' caliper ratio is at least about 1.1, 
preferably at least about 1.4, and more preferably at least about 2.0. 
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